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Preliminary and Short Report
ACUTE IRRADIATION EFFECTS ON THE ALKALINE PHOSPHATASE ACTIVITY OF THE
GUINEA PIG SEBACEOUS GLANI)*
AMAL K. KURBAN, M.1).,t FUAD S. FARAH, M.D.,f PHILIP ISSA, M.D4 AND
NAJIB ABU HAYJ)AR, M.1).t
Alterations in the various enzymatic constitu-
ents of the skin in response to irradiation have
received lesser attention than the morphological
and the histological changes. The purpose of this
communication is to report the histochemical
changes in the alkaline phosphatase activity of
the guinea-pig sehaeeous glands in response to a
single dose of X-rays.
3, 6 and 12 hours after irradiation and subse-
quently at twelve hourly intervals for 6 days and
again at 13 days. Group III acted as control and
biopsy specimens were taken at similar intervals
from comparable sites.
The biopsy specimens were cut 2—4 mm thick,
fixed in 10% formalin at 40 C for 2 to 3 hours and
sectioned on the freezing microtome 10 to 25
Fio. 1. Guinea-pig skin—irradiated without prior corticosteroid administration. The disrupted
sehaceous glands have no demonstrable alkaline phosphatase activity 96 hrs. after irradiation. Alkaline
phosphatase X 300.
MATERIAL AND METHODS
Thirty guinea-pigs, average weight 500 grams,
were separated into three equal groups. The
back hair was clipped and the guinea-pigs of
group I were irradiated with 800 r HVL 1.18 mm
aluminum. Group II animals were similarly
treated but in addition were given 10 mgm pred-
nisolone intraperitoneally 12 hours and 1 hour
prior to irradiation. Group III animals were each
given 20 mgm prednisolone intraperitoneally in
two doses as in group II but were not irradiated.
The guinea-pigs in groups I and II had biopsy
specimens removed from the sites of irradiation at
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thick. The sections were mounted on albumin-
coated slides, allowed to drain dry, dehydrated
through graded alcohols and incubated for 20
minutes at room temperature in a freshly prepared
solution of sodium-alpha-naphthyl-phosphate in a
buifred medium (pH 10.5—11.0) containing sodium
borate, a few drops of magnesium sulfate and
Fast Blue Salt B. Sections were rinsed in dis-
tilled water, dehydrated through two changes of
acetone two minutes each, then in a mixture of
equal parts of acetone and xylol cleared in xylol
and mounted in balsam.
RE5ULT5
Changes in the sebaceous glands were observed
in groups I and II (irradiated) and not in group
III (non-irradiated) (Figs. 1, 2 and 3). These
changes consisted of a decrease in the alkaline
phosphatase activity in the sebaceous glands
more marked in the peripheral cells, as well as
disruption of the cellular walls and decrease in
the size of the glands.
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FIG. 2. Guinea-pig skin—irradiated after eortieosteroid administratinn. Alkaline phosphatase
activity in the sebaeeous glands diminished 96 hrs. after irradiation. Alkaline phnsphatase X 300.
FIG. 3. Guinea-pig skin—not irradiated. Strong alkaline phosphatase activity in the normal sebaceous
glands. Alkaline phosphatase X 300.
In group I these changes started 48 hours after
irradiation, reached their peak at 96 hours and
gradually subsided by 120 hours. In group II
the changes were similar to, but milder than,
those of group I.
DIscussIoN
Alkaline phosphatase activity in the guinea-pig
sebaceous glands has been observed (1, 2) and
appears as intra-cytoplasmic granules more evi-
dent in the peripheral cells and gradually de-
creases towards the center (2). The effect of irradi-
ation on enzyme activity has been studied in
vitro (3) but little work has been done in vivo.
Mollura et Gl (4) found no demonstrable change in
alkaline phosphatase activity in the duodenum,
spleen, liver, kidney and mammary glands of the
mouse following total body X-irradintion. In
our study, irradiation of noncorticosteroid-
treated guinea-pigs results in almost complete
depletion of alkaline phosphntase activity.
Corticosteroids apparently impart some protec-
tion against irradiation to the sebaceous glands.
5UMMARY
Guinea-pigs receiving one dose of irradiation
of 800 r (HVL 1.18 mm al.) show a marked de-
crease in alkaline phosphatase activity in their
sebaceous glands. This effect is manifested 48
hours after irradiation, reaches its peak at 96
\
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hours and subsides by 120 hours, and corresponds
with morphological changes in the sebaeeous
glands. Twenty milligrams of prednisolone ad-
ministered intraperitoneally prior to irradiation
appear to decrease the effects.
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